performance of the banking sector is important to be analyzed. Banking performance can be measured in many ways. Banking profitability is one measurement of banking performance. Profitability is important for the bank to survive and grow.
This research tries to find a relationship between competition and profitability by employing both structural and non-structural approach. In a structural approach, the structure conduct and performance hypothesis are applied while for non-structural hypothesis, this study uses Lerner index as a competition measurement.
Even though there are some limitations in our study, to our knowledge, the present study extends the empirical literature in some respects. Regarding competition analysis, this research analyses both structural and non-structural approaches. Since 2012, banks in Indonesia are classified into four groups based on their size. In this research, analysis for each bank group is done to identify whether any differences exist among bank groups. Moreover, this research employs a quadratic function of competition in the regression equation. A consolidation process will affect not only the bank but also the ownership structure of the bank. This study enriches the literature by analyzing ownership structure using the Herfindahl-Hirschman Index (HHI index).
Literature review
Oxford dictionary explains "competition is the activity or condition of striving to gain or win something by defeating or establishing superiority over others. " Cambridge dictionary explains that "competition is a situation in which someone is trying to win something or be more successful than someone else. " Cambridge and Oxford dictionary explain competition as situation and condition; in that regard, many aspects can describe a condition and situation. Hence, there is some aspect that can be used to measure competition as a description of situation or condition. The literature on competition divide competition measurement into two main streams. The first group called structural approach that uses information on a structural characteristic of the market. Some example of structural information is market shares, number of firms, the barrier to entry, and concentration of the market. On the other side, there is a non-structural measurement that does not use any information on the market structure rather directly measure the competition itself. Some example of non-structural approach is the Lerner index, H statistic or Panzar-Rosse method (H-Statistic) and Bresnahan Model.
The main structural market measurement for the competition is the concentration ratio. Concentration ratio is the most widely used indicator of the structural approach. Under the structural measure, concentration ratio impacts bank performance. The basic theory for the relation is structured conduct and performance hypothesis.
The traditional Structure Conduct and Performance (SCP) suggest that there may be a collusive behavior if the market is dominated by a few big firms. The higher the market concentration, the higher their profit as a result of collusive behavior. The SCP hypothesis suggests that there is a positive relationship between market concentration and profit. Moreover, Mishra and Sahoo (2012) proved that the relationship between structure, conduct and performance is not necessarily unidirectional.
The SCP hypothesis has been challenged by Efficiency (structural) Hypothesis (ES or ESH). According to ESH, the positive direction of performance and concentration is the result of firm efficiency. Firm efficiency will produce higher profit and will gain more market share. SCP hypothesis mentioned that concentration is matter while ESH hypothesis believes that market share is more important as a parameter of market structure as posited by Molyneux & Forbes (1995) . Tests between SCP and ESH hypothesis are captured by the equation:
where π is profitability, CR is concentration ratio, MS is market shares and X is control variables.
ESH hypothesis is supported when MS coefficient is significant, and the SCP hypothesis is supported when CR coefficient is significant.
Some researchers tried to prove which hypothesis is supported using single-country data as well as multiple countries data. Researchers that support SCP hypothesis among others are Lloyd-Williams et al. (1994) who use Spanish data. The result supports the traditional SCP paradigm as an explanation for the market behavior of Spanish banks. In Malaysia, Katib (2004) employs a panel of 20 domestic commercial banks for the years 1989-1996 in the Malaysian banking industry. The result shows that market structure determines the profitability of the Malaysian banking industry suggesting SCP hypothesis is held in Malaysia banking sector. In Pakistan banking industry, Bhatti & Hussain (2010) utilize data of Pakistani commercial banking market over the period 1996-2004. The result rejects the efficiency hypothesis. Lü and Liu (2012) found that the coefficient of market structure is significant in comparison to market shares; they found a negative relationship between oligopoly degree and bank performance. Moreover, Nabieu (2013) using 19 Ghana commercial bank data found significant coefficient for both market structure variable as well as market shares variable suggesting a support to SCP hypothesis. Using Vietnamese banking data from 2005 to 2012 Hien and Hanh (2014) support the SCP hypothesis.
On the other hand, there are also some researchers that support Efficiency hypothesis. Smirlock (1985) mentioned that there is a non-relationship between market structure and profitability. The relation exists between market shares and profitability. The SCP hypothesis has also been evaluated by Evanoff and Fortier (1988) that can prove the ES hypothesis. In their study, Evanoff and Fortier (1988) mentioned some important factor in conducting SCP hypothesis, among other are entry barriers variable, "proper" market structure measure, inclusive and current data, simultaneous analysis of SCP and ES hypothesis. Moreover, Samad (2008) who examine SCP and ESH hypothesis in Bangladesh banking industry utilize data of 44 commercial banks operating in Bangladesh. The research conducts 12 equations and among those equations two equations are significant and support efficiency hypothesis. In Sri Lanka banking sector, Seelanatha (2010) found that bank performance depends on efficiency while market structure and market power are not significant variables to bank performance. Sahile et al. (2015) , using data of 44 commercial banks in Kenya from 2000 to 2009 found that efficient bank maximizes profitability. Moreover, Khan and Jan (2014) use multi-country data set shows that in Southeast Asia banking, before the 1997 financial crisis, the traditional SCP hypotheses are not held.
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With regard to profit-structure relationship in Indonesia's banking industry, Silalahi et al. (2015) who utilize quarterly data of 98 commercial banks from 2005-2014 have investigated the relationship between concentration ratio and market share to the performance of banks and shows that in Indonesia banking sector the SCP hypothesis is held.
Lerner index is one of non-structural approaches in measuring competition. Lerner index is the most commonly used indicator for explaining competition (Adhamovna 2016) and is also the most widely cited index (Elzinga and Mills 2011) . The Lerner index was initiated by Abba Lerner's 1934 paper in the Review of Economic Studies (Elzinga and Mills 2011) . The study tried to measure social loss from monopolies by taking the gap between price and marginal cost. For Lerner, the bigger the gap, the higher the degree of monopoly. Despite its limitations, the Lerner index is the bestknown measure of monopoly power (Elzinga and Mills 2011) .
With regards to the competition-performance relationship, Athoammar and Muharam (2015) investigated the relationship of competition with bank efficiency and found that competition has a negative effect on bank efficiency. The research utilizes Lerner index as a competition parameter while efficiency is calculated by the stochastic frontier approach.
Data and methodology
This research uses 93 banks in the sample with data set from 2000 to 2015. The data are taken from Indonesia Financial Services Authority.
The SCP hypothesis stated that market structure determines market behavior and market behavior will determine performance. This research uses a concentration ratio that consists of Concentration Ratio of the biggest four banks (CR4) and HHI as the measurement of market structure. For the behavior, this research chooses price as an indicator, because the price competition is one of conduct in analyzing the banking industry (Neuberger 1998) . As banking is a profit-seeking entity, this study uses profitability as the performance of the banking sector. Return on Assets is employed to measure bank profitability. Price in this analysis is estimated using a ratio between total revenue to total loans. Figure 1 shows the analytical framework in employing the SCP Hypothesis.
As the price is rigid, this research will include the lag of the dependent variable into the equation that shows relation between market structure and price. To avoid bias estimation, this paper employs the Arellano Bond GMM system into the equation to treat the lag of the dependent variable. Equation 1 that measures the relationship between market structure and market behavior is: PRICE is calculated by dividing total revenue by total loan; market structure is concentration ratio measured by HHI and CR4. High concentration ratio shows low competition. Theoretically, the market structure will have a positive relationship with price. In a highly concentrated market, firms have a higher market power to set a price above their marginal cost (Jansen and de Haan 2003) . However, the empirical (1)
study that finds the relationship between market structure and behavior is rare (Bikker and Haaf 2002) . Equation 2 that is used to find the relationship between price and bank profitability is:
ROA is a return on assets, CI is a cost-to-income ratio, NPL is a non-performing loan, Eqta is equity-to-assets ratio, and HHIownership is ownership concentration. DBClass is a dummy for the period of bank classification.
The cost-to-income ratio explains inefficiency in the bank. A more efficient bank will have higher profitability. Hence, this study expects a negative relationship between the cost-to-income ratio and profitability. Jansen and de Haan (2003) also conduct research where efficiency is one of the variables in profitability to check the efficiency hypothesis.
A non-performing loan is included in the equation to explain credit risk in the bank. The higher the non-performing loan, the higher the risk. When a bank has a big portion of non-performing loan, it means those bad loan proportions do not produce profit like a healthy loan, rather NPL creates expense to the bank. Hence, this study expects a negative relationship between NPL and profitability. Some researchers also consider risk in the profit determinant equation such as Athanasoglou et al. (2008) who use loan loss provision-to-loan ratio.
Equity-to-assets ratio shows a proportion of equity in comparison to total assets. As an intermediary agent, the bank collects fund from people while the equity is only a certain proportion to the total assets managed by the bank. Equity will be a buffer for the bank when there is a fluctuation in profitability. Equity-to-assets ratio can have a positive or negative relationship with bank profitability. A bank that has a relatively big portion of equity is a prudent bank; hence they have good risk management and have high profitability. However, high equity-to-assets ratio also creates a cost to the bank and will reduce bank profit. Hence there is no expected sign for the equity-toassets ratio. Athanasoglou et al. (2008) found a positive relationship between equityto-assets ratio and profitability in the Greek banking sector.
(2) This paper includes ownership structure into the equation as the consolidation policy will impact not only the concentration of the banking sector but also the concentration of ownership in a bank. When merger, consolidation, and acquisition happened, the composition of the owners may be changed. This research uses information of ownership structure in the equation. Highly concentrated ownership means that the bank is owned by a small number of owners with a high percentage of shares ownership, while a low value of concentration ratio shows that the bank is owned by a large number of the owners with small shares of ownership. The ownership concentration is calculated using the HHI Index by replacing market shares with ownership shares. There is no expected sign for ownership concentration. A positive coefficient means a bank that is owned by concentrated owner tends to be more profitable. High profitability shows that the controlling owner has the opportunity to supervise management and owners tend to perform the supervisory function correctly. A negative coefficient suggests that the controlling owner tends to use the bank for their interest and tends to abuse bank interest, so that reducing bank profitability.
Since 2012, commercial banks in Indonesia are classified into four groups. This research uses dummy 1 for the period after classification. The classification is important as the size of the banks is used to determine bank business activities. After 2012, the smaller bank can only conduct limited business activities while the biggest bank group can have a full license in the banking business. We expect that the classification will reduce bank profitability as it creates more restriction on the banks.
When Eq. 1 is inserted into Eq. 2, we get Eq. 3 as shown below to find the relationship between market structure and bank profitability.
The positive relationship between market structure and profitability is expected. A concentrated market gives market power to firms so that they can set the price above their marginal cost and create higher profitability. However, some researchers find a negative relationship as well as a non-significant result. Some studies claim that market structure usually has a negative relationship with profitability once other effects are controlled in the equation (Athanasoglou et al. 2008) . In this regard, there is no expectation for the concentration ratio. Moreover, the coefficient of concentration ratio and the square of concentration ratio are expected to have opposite signs. In this situation, the relationship between concentration ratio with profitability will be either a U curve or an inverted U curve.
As this research employs both structural and non-structural approach, Eq. 3 is used to find the relation between competition and profitability. By changing the market structure variable into Lerner index, this study finds competition-profitability relationship using non-structural approach. Lerner index explains the gap between product prices and the marginal cost of production in terms of percentage of price. The data and method to calculate Lerner index follow Yuanita (2019) . Method to calculate Lerner index is shown in illustration 1.
(3)
Result and findings
Tables 1 and 2 show the summary statistics and correlation matrix for data used in this analysis. Data used in the calculation have been trimmed by deleting some extreme values that are not logical such as the negative values of price and NPL that are over 100.
Before conducting a regression analysis, this study conducted a Granger Causality Test to know whether the relationship has a causal relationship. The result of the Granger causality test is shown in Table 3 .
The Granger causality test shows that only two sets of variables have causal relationships, the relationship between CR4 and price as well as the relationship between HHI and price. In this regard, change in market structure causes change in price. 
Relationship between market structure and price
The results of the relationship between market structure and price are shown in Table 4 . Both regression results using HHI and CR4 as the parameter of the market structure show a consistent result. The lag of the dependent variable is highly significant and has a positive relationship with price. The coefficient in the lag of the dependent variable shows the speed of adjustment. The regression result for the relationship between market structure and price is contrary to the theory. The result shows that the more concentrated the market, the lower the price. The argument behind the result is that a merger can increase economies of scale. Merger will increase concentration ratio; on the other hand merger will increase economies of scale of merged bank. In term of size, merged bank is getting bigger. The bigger bank will have a better scale of the economy so that they can offer a better price. A merger is one of the ways to increase size. In this regard, the merger process will increase the concentration ratio but also will increase the scale of the economy of the bank so that they can provide a lower price.
As expected, the market structure and square of market structure have the opposite sign. In Indonesia's commercial banking sector, market structure has a negative coefficient while the square of market structure has a positive sign. The result shows that the relationship between market structure and price forms a U curve.
Relationship between price and profitability
In conducting the regression between price and profitability, this study employs random effect. Random effect was chosen because of the fact that profitability is affected by many other random variables that are not explained by an individual bank. Table 5 shows the regression result.
The regression result shows that price has a positive relationship with profitability as expected. The higher the price, the higher the profitability. The cost-to-income ratio shows a negative and significant sign. The negative relationship explains that an effective bank has high profitability. Non-performing loan ratio shows a significant and negative sign; the result shows that a bank that has high non-performing loan will have lower profitability as expected. The equity-to-assets ratio shows a positive result. A bank that has a high equity proportion can earn more profit due to good risk management. High equity-to-assets ratio also shows prudent behavior.
Relationship between market structure and profitability
Before conducting the regression, this study conducted a modified Wald test and Wooldridge test to check heteroscedasticity and autocorrelation both for regression with CR4 as well as HHI. This study found that both regressions contain heteroscedasticity as well as autocorrelation. This study also conducts a Hausman test to choose between fixed effects and random effects. The result shows that for both Table 6 Regression result for the relationship between market structure and profitability.
Source: Author's calculation on data provided by the Indonesia Financial Services Authority
Clustering is applied in the random effect regression to deal with heteroskedasticity and autocorrelation regressions, random effect is more appropriate. Table 6 shows the regression result for the relationship between market structure and profitability with random effects.
The results for regression with HHI and CR4 do not go in the same direction. While CR4 shows a significant factor in profitability, HHI is not a significant variable to explain profitability. CR4 shows a negative and significant relationship while HHI becomes a positive and non-significant factor for profitability.
Regression result using CR4 shows that the relationship between market structure and profitability is contrary to the theory; the higher the CR4, the lower the profitability is. Higher CR4 means the four biggest banks have acquired a higher market share. The higher the CR4 mean values, the higher the domination of the biggest four banks in the market. To increase dominance, the biggest four banks need to perform expansion. Market expansion creates expenses to the bank, and some of the expansion does not create profit during the particular year. For example, the bank that introduces a new product or expands to a new area has high expenses, but the profitability is still relatively low. In this regard, an increase in market shares of the four bigger banks is followed by a decrease in ROA. Moreover, bigger banks tend to have a better economy of scale. By having a higher economy of scale, a bank can have a lower marginal cost. By having a lower marginal cost, the bank has an option to reduce its price to gain more market shares. A decline in price can reduce bank profitability in term of percentage.
The regression results with HHI as a parameter of market structure did not show a significant coefficient. This result suggests that HHI is not a significant factor in bank profitability. HHI movement is affected by all banks' market shares. An increase in small bank shares will increase HHI. An increase in HHI is caused by many factors, among others are the merger that occurred in BUKU 1, 2, and 3. A successful merger can increase efficiency and increase profitability. However, some mergers need longer time to show performance while the cost of merger deteriorates ROA. Based on the above results, the relationship between market structure and return on assets can be deepened by looking at the regression for each bank classification. Banks in the same group tend to be more homogenous so that conducting regression for each group hopefully can give a clearer picture.
This study conducted the same process as in the previous regression and also checked the Blue assumption. Moreover, this study conducted Hausman test to determine between fixed effect and random effect. Table 7 shows the regression result for each BUKU when CR4 is used as the measurement of market structure.
The result shows that CR4 and HHI are significant factors for BUKU 1 and 3. An increase in concentration ratio is associated with lower profitability. An increase in CR4 and HHI can be because of the merger process. The negative relationship can be a result of the bank's effort to expand its market share by conducting some activities that reduce their profitability such as increased number of branched and outlets. The negative relationship also can be a result of a merger, consolidation, and acquisition. When merger consolidation and acquisition occur, concentration increase at the same time and the merged bank spends more budget so that profitability decreases. Table 8 shows the regression result between HHI and profitability for each BUKU.
The non-significant result of regression in BUKU 2 and BUKU 4 can be caused by the number of mergers in the group. During the observation period, there is no merger occurring in BUKU 4. The non-significancy also can be caused by different result and accounting treatment during merger process that can affect bank profitability. There are several banks in BUKU 2 which conducted merger during the observation period. Some of the mergers cause a reduction in their ROA but some did not show a decline in the ROA.
Table 7 Regression result for CR4 and profitability relationship for each BUKU. Source: Author's calculation on data provided by the Indonesia Financial Services Authority
BUKU is bank classification based on Indonesia Financial Services Authority regulation. BUKU 1 is the smallest bank group that has limited bank business activities, and BUKU 4 is the biggest bank group that has full banking business license 
Relationship between Lerner index and profitability
To compare the structural and non-structural result, this study uses Lerner index the measurement of competition. The data set and method to calculate Lerner index were from Yuanita (2019) . Formulas to calculate Lerner index are shown in Appendix 1.
The regression between the Lerner index and profitability in this section uses the same data set that was used to analyzed market concentration and profitability. The regression results in Table 9 show that the Lerner index has a positive relationship with bank performance. The higher the Lerner index, the higher the ROA. As a high Lerner index shows low competition, the regression result shows that lower competition is associated with higher profitability. This result is opposite to the market structureprofitability regression that shows a negative relationship between market structure and profitability. A high value of market structure shows that the market is concentrated, and hence has low competition. In the case of a market structure-profitability relationship, low competition is associated with low profitability. The opposite result of both regressions shows that the way the researcher defines the competition affects the result of the regression. Hence, a different type of competition measurement can be used based on the purpose of analysis. Among different types of measurement of competition, it would not always create a consistent result as a different way of looking at the competition. The concentration ratio such as CR4 and HHI explains the concentration of the market that sometimes does not always explain competition as measured by Lerner index. Even when the number of firms is great; the competition can be low such as when each player has their owned market niche so that they can have sufficient margin. When the number of players decreases, the competition in the market does not always decline.
The market structure-profitability and market power-profitability relationship can explain different phenomena. The market structure explains the impact of bank size to profitability while market power gives more explanation at the level of competition in the market.
The U curve relationship cannot be proved in the Lerner-profitability relationship, suggesting that Lerner index has a linear relationship to profitability. Lerner index 
No of observation 991
No of sample measures competition through margin between price and marginal cost. The margin also explains bank profitability so that Lerner index will have a linear relationship with profitability. The concentration of ownership shows a negative and significant result. It is shown that a bank that is owned by concentrated owners has lower profitability in comparison to a bank that is owned by the less-concentrated owner. In concentrated ownership, the majority owner can have additional information and can conduct a supervisory role in the bank. The owner can use its supervisory function in the bank to pursue its interest and undermine bank interests. From policy implications, a bank with highly concentrated ownership needs to be supplemented with some governance structure and processes such as better transparency, and an obligation to have a more independent director and commissioner.
Conclusion and policy recommendation
From the above research findings, this study proposes some policy recommendations such as support to continue the consolidation policy in Indonesia banking sector, monitoring different measurement of competition and disperse the ownership structure.
The consolidation policy conducted by the authority is supported by most of the findings of this study. This study finds that an increase in market concentration causes a decrease in price. By conducting a merger, the bank will be bigger in terms of asset and bank can achieve higher economies of scale so that the bank can have a lower marginal cost. By having a lower marginal cost bank can provide lower price for customer. The increase of economy of scale can be seen in BUKU 3 and BUKU 1.
This study finds that a structural measure of competition produces a different result from the non-structural measure of competition. It suggests that each of the measurements explains a different side of competition. Hence, monitoring several measures of competition can give a better explanation of competition in the Indonesia banking sector.
The single presence policy has been implemented in Indonesia. The policy requires bank owners who own more than one bank to consolidate their banks. By implementing this policy, there is a tendency for an increase in ownership concentration. This study finds that concentrated ownership is associated with lower profitability. In this situation, when the single presence policy needs to be implemented, a better governance needs to be supplemented.
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